Nitrogen mustard prevents transport of Fra-1 into the nucleus to promote c-Fos- and FosB-dependent IL-8 induction in injured mouse epidermis.
Transcription factor activator protein (AP)-1 can be activated in nitrogen-mustard-injured mouse skin, and is thought to participate in the inflammatory response. AP-1 consists of homo- or heterodimers of Fos [c-Fos, Fos-B, fos-related antigen (Fra)-1 and Fra-2] and Jun (c-Jun, JunB and JunD) family members, and information about their expression, location and function are still unclear. In nitrogen-mustard-exposed mouse skin, we found p-ERK activation increased Fra-1 and FosB. Unlike the nucleus location of c-Fos and FosB, Fra-1 and Fra-2 were mainly expressed in the cytoplasm. In nitrogen-mustard-exposed cultured immortalized human keratinocytes (HaCaT cells), Fra-1 in the nucleus functioned as an inhibitor of inflammatory cytokine interleukin (IL)-8. Co-immunoprecipitation showed that Fra-1 formed dimers with IL-8 transcription factors c-Jun, JunB and JunD. Fra-1 depletion increased c-Fos and FosB in the nucleus, accompanied by increased heterodimers of c-Fos/c-Jun, c-Fos/JunB, c-Fos/JunD, and FosB/JunB. In conclusion, Fra-1 trapped in the cytoplasm after nitrogen mustard exposure might be a driving force for IL-8 over-expression in injured skin.